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Background: Placement of a prosthetic mesh is integral to successful totally extraperitoneal (TEP) her-
niorrhaphy. Available meshes have supported the surgical efforts well but search for an ideal mesh
continues. Post-herniorrhaphy pain is an index of patient reported outcomes (PRO). The pain is attrib-
utable to balloon dissection, cautery, sutures, tackers and prosthesis. Reducing polypropylene content of
the mesh is associated with attenuated inﬂammatory response by the host and improved compliance
and comfort. We report the difference in PROs in TEP herniorrhaphy with either heavy polypropylene
(PPM) or light weight mesh (LWM) being used for the repair.
Patients and methods: From June 2004 to December 2005, consecutive candidates for TEP herniorrhaphy
were enrolled for this prospective study with an informed consent and compliance to Ethics guidelines.
They were operated under general anesthesia (GA) on a day care basis using either PPM or LWM meshes
as per the patient’s choice. Operative and postoperative PRO were statistically analyzed by an inde-
pendent doctor using the Microsoft Ofﬁce Excel 2003.
Results: One hundred fourteen (84 PPMs and 30 LWMs) TEP herniorrhaphies were performed under GA
on 57 male patients without any exclusion, on a day care basis. There was no technical difﬁculty,
operative complications, conversion or prolonged hospital stay in either group. Patients of LWM reported
better outcome in regards to pain, NSAID usage, seroma and recurrence. All patients of LWM reported an
earlier return to activity.
Conclusion: Light weight meshes result in comparatively better ‘‘patient reported outcomes’’ in TEP
inguinal herniorrhaphy as compared to heavy polypropylene meshes.
 2009 Surgical Associates Ltd. Published by Elsevier Ltd. All rights reserved.1. Introduction
Inguinal hernia repair is a common procedure.1 Totally extrap-
eritoneal (TEP) inguinal hernia repair has become a well-accepted
‘standard of care’ and cost effective procedure.1 Mesh based hernia
repair techniques have the advantage of signiﬁcant reduction in
recurrence.2 Lack of consensus about the type of mesh to be used
has turned our operation theaters into arenas for improvement for
the manufactures of various kinds of meshes.3 The outcomes of& Yoga, F-81&82, Street 4,
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ciates Ltd. Published by Elsevier Ltmesh repair have been traditionally based on recurrence rates,
hospital stay and return to work.2
The evolving outcome parameters now are based on long-term
functional results, i.e. development of chronic groin pain (CGP),
etc.2 Limitation of activities due to CGP has led some surgeons to
evaluate the risk beneﬁt ratio between surgical repair and watchful
waiting.4 Present study was conducted to compare the patient
reported outcomes (PRO) in TEP incorporating either a traditional
polypropylene (PPM) or newer light weight mesh (LWM)2. Materials and methods
2.1. Study design
This prospective study was carried out by a laparoscopic
surgeon working at a hospital with a well-established, minimald. All rights reserved.
Table 1
Demographics and preoperative observations.
Observation PPM LWM P value
Age
Average 48.59 49.46
Range 19–79 21–75 >0.86
Hernia
B.B. Agarwal et al. / International Journal of Surgery 8 (2010) 44–47 45access surgery facility with adherence to the guidelines of the
Ethics Committee.
The study was carried out from June 2004 to December 2005.
Consecutive patients who were candidates for TEP repair of inguinal
hernia were included without any selection criteria. The patients
were explained about the use of prosthesis in hernia surgery. They
were told about the material and structure of two types of meshes
(PPM and LWM) along with their perceived beneﬁts of LWM and the
cost advantage of PPM. Theywere given an option to choose the type
of mesh. An informed consent was taken.
Preoperative evaluation included routine hematology, biochem-
istry, abdominal ultrasound and pre-anesthesia check up. Each
patient’s clinicaldata includinganyco-morbidity, preoperative status,
preoperative details, operative ﬁndings and postoperative parame-
ters were recorded in a standard sheath.
2.2. Technique
All procedures were performed under general anesthesia (GA).
Patients were asked to empty their bladder just before being taken on
to the operation table. Standard laparoscopic equipment with dispos-
able plastic cannula, 10 mm 0 degree lens and routine hand instru-
ments was used. Extraperitoneal space was created with telescopic
dissection and maintained with capnosufﬂation (10–12mmHg).
No urethral catheters, balloon dissectors, energy sources, suction
irrigation and tackers were used.1 Routine surgical technique for
space creation, dissection of the hernial sac and identiﬁcation of
standard anatomical boundaries were followed. All potential sites
(direct, indirect, femoral and obturator) were dissected free to
expose the myopectineal oriﬁce of Fruchard. Same procedure was
followed on both sides even if there was no clinical hernia on clin-
ically unaffected side. A 15  12 cm size mesh was placed on both
sides and positioned to cover the myopectineal oriﬁces well and to
cross over each other in midline behind the pubic symphysis
without any folds. The mesh was secured in place by apposition of
peritoneum to parieties as visualized while desufﬂating. Ports were
closed in routine manner. After evaluation by the anesthetist
regarding recovery from GA and patient’s ability to walk around,
they were allowed oral diet and discharged as day care cases. Para-
cetamol was prescribed as a routine pain killer (650 mg 6 hourly)
diclofenac (NSAID) was used if required for signiﬁcant pain (SP)
despite paracetamol. Patients were followed telephonically for
2 days and asked to visit our clinic on the 3rdpostoperativeday (D3),
7thpostoperative day (D7), at the end of 3 weeks (W3), and subse-
quently followed telephonically by an independent doctor (AID) at
3 months (M3) and 1 year (Y1). Patients were advised to resume
normal activity, bath, commitments, diet, exercise and family life/
fun (ABCDEF) on D3. The data were prospectively recorded in
a Microsoft Excel Sheet. For statistical analysis T-test and ‘test for
proportions’ were used (p value <0.05 indicated signiﬁcant differ-
ence and p value >0.05 indicated insigniﬁcant difference).
3. End points
3.1. Operative
 Technical ease of introduction of mesh.
 Intracorporeal spreading, handling and positioning of mesh.
 Operative time.Direct 11 3 >0.34
Indirect 30 12 >0.35
Recurrent 1 0 >0.24
Co-morbidity
Hypertension 7 2 >0.39
Diabetes mellitus 3 1 >0.40
COPD 4 2 >0.383.2. Postoperative
 Postoperative pain at D3, D7, W3, M3, Y1.
 Seroma at W3 and M3. Infection at any time during follow up.
 Recurrence at any time during follow up.
 Days to return to normal activity.
Pain was assessed by a 10 point visual analog scale. A score of
more than 3 was taken as signiﬁcant pain. Postoperative end points
were recorded by AID before the patient came to operating surgeon
for follow up.
4. Results
A total of 57 patients (all males) underwent 114 TEP mesh
repairs. Fifteen patients opted for LWM and 42 for PPM thus 84
PPMs and 30 LWMswere used. Health insurance companies paid 13
patients choosing LWM, only two self paying patients chose LWM.
The two groups werewell matched in relation to age, type of hernia
and co-morbidity as shown in Table 1.
The operating surgeon felt at equal ease while introducing
either type of mesh through the trocar, intracorporeal unrolling,
spreading, handling and positioning.
Mean total operative time of 80 min (range 65–105 min) with
LMW was more as compared to PPMs mean of 55 min (range
50–90 min). There was no technical difﬁculty, operative complica-
tions, prolongation in hospital stay or conversion to open surgery in
either group.
Port site pain especially at infraumbilical site was reported by all
patients in both groups till the end of the 1st week and resolved
completely in all patients by the 3rd week. There was no infection
in either group. The pain scores on a 10 point VAS were seen to be
uniformly higher in the PPM group at all stages of follow up. LWM
was associated with signiﬁcant lower pain scores as shown in
Table 2. Similar reduction in the incidence of seroma was seen as
shown in Table 3. The study had a follow up of >22 months (range
12–31 months). The follow up was similar in the two groups
(Table 3). Recurrence was not seen in the LWM group (Table 3). Two
recurrences were seen. Both were in patients who had clinically
bilateral hernias and had PPM placements. Both recurrences were
detected at the examination at 3 months. Both these patients pre-
sented with groin pain and not for re-appearance of hernia. The
patients in LWM group showed a decreased NSAID usage and
earlier return to normal activity as shown in Table 4.
5. Discussion
Inguinal hernia repair, one of the common1 procedures per-
formed by general surgeons continues to be a subject of debate on
account of its outcomes.4 It reinforces the saying of Sir Astley
Cooper1 ‘‘No disease of the human body belonging to the province
of surgeon, requires in his treatment a greater combination of
accurate anatomic knowledge, with surgical skills, than a hernia in
Table 2
Pain scores in average (range) on 10 point VAS scale.
Day D3 D7 W3 M3 Y1
PPM 5.40 (1–9) 5.45 (1–9) 3.23 (1–8) 1.97 (0–7) 0.76 (0–4)
LWM 3.26 (1–6) 2 (1–3) 1(1–1) 0 0
P value 0.0001 0.0001 <0.00001 <0.00007 <0.1085
Table 4
Pain related functional ‘‘patient reported outcomes’’.
Group PPM LWM P value
NSAID tablets consumed in 3 weeks (n)
Average 12.31 2.87 <0.00005
Range 2–21 0–7
Absence from work (no. of days)
Average 5.11 2.67 <0.000001
Range 1–12 2–5
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incorporation of mesh in the repair has gone a long way in
improving the outcomes.2 Preperitoneal placement of the mesh to
cover the myopectineal oriﬁce of Fruchard has been aided greatly
by the anatomical view of posterior inguinal area by the TEP
approach.1 The search for a perfect mesh goes on.2 Recurrence
rates, hospital stay and return to activity have been traditional
outcome end points. Heightened levels of awareness and techno-
logical advances with an access to information have led to patient
seeking better outcomes.5 Such concerns coupled with technically
competent industry have turned our operation theaters into
incentives for innovation in manufacturing of the meshes.3
TEP herniorrhaphy has been considered a better and elegant
approach.6 It is easier to learn, safer to teach and cost effective.1
It provides placement of mesh on both sides considered desirable by
some as inguinal hernias have been deemed to be a bilateral condi-
tion.7 Mesh is integral to herniorrhaphy.2 An ideal mesh should be8
 chemically inert;
 resistant to mechanical stress;
 pliable;
 resistant to modiﬁcation by the body tissue;
 non-carcinogenic;
 able to limit inﬂammatory and foreign body reaction; and
 hypoallergenic.
Many of these characteristics are present in available meshes but
there is no perfect mesh.
Mesh initiates a host inﬂammatory response, scar plate forma-
tion and tissue ingrowth.8 These lead to mesh performance which
is judged by retention of tissue compliance and prevention of
recurrence.8 Heavy weight polypropylene (PPM) with a mass of
about 100 g/m2 and pores of <1 mm is associated with vigorous
foreign body reaction and scar plate formation.8 Smaller pores of
PPM allow for more myoﬁbroblast interlinkages leading to
shrinkage by >40%.8 This can expose the myopectineal oriﬁce
resulting in recurrence as was seen in the present study. However
we take recurrence as an indicator of our technical failure as is
reported in literature too.1 Inﬂammatory cells can persist for years
in PPM.8 The intense and persistent inﬂammatory cellular response
is likely to lead to symptoms of inﬂammation for long duration.
Reduction of these inﬂammatory responses/shrinkage of mesh and
enhancing the ‘tissue in growth’/integration improves function-
ality, patient tolerance and comfort.8 This can be achieved by larger
pores and reduced mass (45 gm/m2) of polypropylene as in LWM.8
Pain is an important indicator of patient comfort.9 Pain experienced
by the patients is also a parameter of patient reported outcomes.10
Pain has adverse implications on morbidity, hospitalization and
return to activity. Need for procedure and technique speciﬁc painTable 3
Incidence of seroma and recurrence (in number).
End point Seroma W3 Seroma M3 Recurrence Follow up (months)
Average (range)
PPM 12 3 2 22.35 (12–31)
LWM 2 0 0 22.53 (13–31)
P >0.26 <0.085 0.14 >0.91assessment is very important.9 Patient reported outcomes are better
and are no more considered a ‘‘Cinderella subject’’.10 Present study
assessed the patient reported outcomes in procedure and technique
neutral manner. Post-herniorrhaphy pain may be due to tackers,
sutures, balloons, surgical damage to nerve and the mesh.1,11 Present
studywasneutral in respect to all these possible factors except for the
mesh. Demographics thoughwell matched in the present study have
been shown to be not affecting the incidence of pain and functional
impairmentafterherniorrhaphy.12Reported incidenceofpain (28.7%)
1 year after herniorrhaphy is expected to be low after endoscopic
approaches.12 Incidence of pain showed a progressive decline with
time in both the arms of the present study. The reduction in painwas
signiﬁcantly more in the LWM group. It is supported by the obser-
vation of lower pain scores and signiﬁcantly less NSAID usage in the
LWM group.
Pain after herniorrhaphy can also impair the sexual performance.
Aasvang et al.13 have reported an incidence of >22, >12 and >2% for
painduring sexualactivity, painfulejaculationandsexual impairment
due to pain, respectively. Present study did not assess these param-
eters. However the beneﬁts of LWM seen for pain scores may be
potentially extrapolated to sexual pain parameters as well. Other
genitourinary complications like obstructive azoospermia have also
been attributed to polypropylene induced inﬂammatory response.14
This is supported by the incidence of male infertility after inguinal
herniorrhaphybeinghigher than thatof thegeneralpopulation.15Our
study did not assess this, as routine semen analysis before and after
TEP is an ethical dilemma.2 But reduction in inﬂammatory outcomes
as seen in the LWM group seems encouraging in this regard too.
We contemplated using the two different meshes in the same
patient enabling a host neutral direct comparison of PROs. Similar
to ethical dilemma of preoperative semen analysis10 the investi-
gators and the institution could not evolve a consensus about
subjecting all patients to two different foreign bodies with
universal cost burden. Hence the choice was left to the patients
complying with the ethical guidelines basing the informed
consent protocol. However with continuous ongoing brain-
storming the consensus could evolve for another fresh study. This
further study was started with implantation of two different
meshes in the same patient with the patient and surgeon being
blind to the laterality of the type of the mesh implanted. Sample
size of this subsequent study was however very small and it has
been published by us.16
Lack of randomization, and patients/surgeons not being blind to
the choice of mesh seem a shortcoming of the study. Explaining the
necessity of a prosthesis and difference in textiles of prosthesis was
mandatory for an informed consent. This along with the cost differ-
ence in prosthetic materials precluded blind randomization of
patients. Similarly the operative surgeon could not be blinded from
the textile he was using. However, an ideal study addressing these
concerns should be planned and undertaken in future at various
centers. Literature is scant in regards to choice of mesh, based upon
randomized controlled trials.17 This leaves theﬁnal choice to bebased
uponcostandsurgeon’sperceptionof functionalityaswasdone inthe
present study.17 Tailoring of the mesh has also been tried by some
workers aiming to reduce its mass while ensuring adequacy of cover
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Reducing the mass as in architecture of LWM seems a much better
option. Beneﬁts of LWM like better pliability and functionality19were
explained to patients. The cost of LWM being more affected by the
patient’s preference. Comparatively economical PPM was chosen by
all but two ‘self paying patients’. As seen in the study a lesser number
of patients chose LWM, themajority of them being paid by insurance
beneﬁts. Lighter texture and more pliability possibly increased the
operative time. This was partially due to tangling of larger pores of
the LWM in the tips of instruments as observed by us. Memory of the
LWM is also a factormaking this intracorporeal application relatively
time consuming. This could alsobe attributed to comparative delay in
intracorporeal handling, unrolling, positioning andﬁnal placement of
the mesh due to pliability of LWM.
6. Conclusion
Lightweight mesh is associated with better ‘‘patient reported
outcomes’’ in TEP inguinal herniorrhaphy. This needs to be evalu-
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